From the ethanol extract of the cauloms of Schisandra chinensis, a novel Τ-cadinol nerolidol ether has been isolated. Its structure was determined from mass spectrometric and NMR spectroscopic data.
The fruits and seeds of Schisandra chinensis (Turcz.) Baill (Schisandraceae) are used in traditional Chinese medicine and the drug has been reported to have antihepatotoxic, anticancer, antioxidant and physical performance improvement properties [1] . The active constituents include various dibenzo-a,c cyclooctene lignans, but monoterpenoids and sesquiterpenoids, such as citral, β-chamigrene, β-camigrenol and sesquicarene have also been reported [1, 2] . The lignans of S. chinensis have been shown to be platelet activating factor antagonists [2] .
In a study of the constituents of the stems of S. chinensis, we have isolated Τ-cadinol nerolidol ether (1) , which, to the best of our knowledge, is a new compound, details of which are reported in this communication.
Compound 1 was obtained as a yellow oil. Integration of a 1-D 13 C NMR spectrum of 1 resulted in the identification of 30 carbons. 1-D 1 H, standard two pulse sequence spectral integration (Varian), 1-D 13 Based primarily on NMR spectroscopic evidence, in particular that obtained from connectivity experiments, which included the use of 2D 1 H-1 H COSY, TOCSY, 1 H-13 C HMQC and 1 H-13 C HMBC, the conclusion was drawn that compound 1 was derived from two sesquiterpene alcohols, one with a fused bicyclic ring and the other a straight chain compound. These two are covalently bonded by an oxygen linking C-10' (δ 70.64) to C-3 (δ 73.44).
The carbon and proton chemical shifts of compound 1 were compared with those of known structures (methane-3-carboxylic acid [3] , isopropylcyclohexane [4] , trans-methyl(axial)-1-decahydro-1naphthol [4] , trans-methyl(equatorial)-1-decahydro-1-naphthol [4, 5] , and cis-decahydro-1-naphthol [4, 5] ). All show similar chemical shifts to those observed in compound 1, with the exception of cis-decahydro-1-naphthol [4] . This confirms the assignments of compound 1, as shown in Table 1 , as a 6',7',10'-tri-substituted bi-cyclic fused ring, which is in the trans configuration (J H1', H6' = 9.0 Hz; trans relationship between H6' and H7' is also confirmed by the observed coupling constant of 12 Hz), with the oxygen axial to the ring, as determined from the methyl proton at δ 1.22 (δ C 28.43) confirming the equatorial orientation of the methyl. This configuration at C-10 is sterically favorable since the bulky nerolidol chain is then positioned with the least amount of interaction with the bicyclic fused system. The presence of the double bond in one of the fused rings results in partial planarity of the ring and the C-11' methyl group bisects the C-3 methylene protons, as suggested by the single chemical shift signal at δ 1.99 for these protons. The terpenes geraniol [6] and linalool [6] show similar chemical shifts to those observed in compound 1, hence confirming the assignments given in Table 1 for the extended hydrocarbon chain, which are exactly analogous to nerolidol [7] both in carbon and proton chemical shifts (Table 1) , while those of the fused bicyclic ring compound are a complete match with those of Τ-cadinol [8] (Table 1) . From all the available evidence, compound 1 was shown to have the structure shown in Figure 1 , where axial ring protons 2', 1' 6', 7' 8', 9' at δ 1.38, 1.09, 1.96, 1.01, 1.33 and 1.41, respectively are alternating in a transconfigeration relative to each other. Compound 1 is thus an ether of Τ-cadinol and nerolidol, which, to the best of our knowledge, is a new compound.
Experimental
Instrumentation: 1 H and 13 C NMR spectra in CDCl 3 were obtained at 20 o C using a Varian Inova spectrometer (600 MHz 1 H NMR; 150 MHz 13 C NMR), with TMS (δ 0.0) and CDCl 3 (δ 77.02) as internal standards for proton and carbon nuclei, respectively. 1 H and 13 C assignments were made by recording 1D 1 H and 13 C spectra fully coupled and decoupled, plus INEPT. Connectivity experiments included 2 D 1 H-1 H COSY, TOCSY, 1 H-13 C HMQC, and 1 H-13 C HMBC. All spectra were processed using Varian VNMR software on a Sun Ultraspare 5 workstation.
Nano-ES mass and low-energy collision induced dissociation (CID) spectra were recorded on a Q-TOF Global (Waters, UK) instrument operating in the positive-ion mode. The instrument was operated in the 'W' mode at a resolution of 17,500 (FWHM). For the acquisition of nano-ES spectra, compound 1 was dissolved in methanol (1ng/μL), and 5 μL was loaded into a metal-coated glass capillary. Nano-ES was initiated by applying a potential of 1.8 kV to the capillary.
Plant material:
A small plantation of Schisandra chinensis (Turcz.) Baill. plants was established in a private arboretum in northern Bohemia, Czech Republic, from seeds supplied by the Botanical Garden of the Academy of Sciences USSR, Far-East Division, Vladivostok (seed collection 1986); the seeds were collected from wild plants growing in the Primorsk region. A voucher sample of the Czech grown plants has been deposited in the herbarium of the Faculty of Pharmacy, Charles University (L. Opletal, herbarium voucher number 00-26-03-01).
One to two year old stems (30-60 cm in length), with leaves removed, were collected in July 1994, dried at ambient temperature and cut into pieces of 2-5 mm.
Extraction: The dry cauloms (8.77 kg) were extracted by percolation with 95% ethanol (105 L). The extract was concentrated at 40 o C to an oily consistency, dissolved in 4 L of water and filtered through a layer of Celite 535. The filtrate (approx. 4 L) was extracted with 4 x 2 L diethyl ether (172 g oily, olive green residue).
Fractionation: The diethyl ether fraction was chromatographed on a column of silica gel [Kieselgel (Fluka) for column chromatography, 100-250 μm, water content 10%, 3.4 kg, column size 10.5 x 92 cm], using gradient elution with light petroleum (40-60 o C)-CHCl 3 mixtures from 3:2 to 1:3; 31 fractions, each of 1 L, were collected. The composition of the fractions was checked by TLC on Kieselgel UV 254 plates (Merck). The development solvent used for fractions 1-14 was benzene, and for fractions 15-34, CHCl 3 -EtOH (99:1 x 2). The separated compounds were examined first under UV light (λ 254 and 366 nm) and then by spraying with vanillin-sulfuric acid reagent and heating. Fraction 15, containing substances eluted from the column with light petroleum-CHCl 3 (3:2) was studied further.
Separation of fraction 15:
Fraction 15 (32.2 g; dark green) was diluted with 10 mL of diethyl ether-CHCl 3 (3:2) and filtered. The material removed by filtration, after rinsing with diethyl ether-CHCl 3 (3:2), yielded 0.86 g white powder, which was shown to be a mixture of fatty acids (details not given). The mother liquor was concentrated and then subjected to column chromatography on silica gel [Kieselgel (Fluka), 100-250 μm, water content 10%, 2.2 kg, column size 7.8 x 100 cm], using gradient elution with light petroleum (40-60 o C)-CHCl 3 mixtures from 1:1 to 1:3; 99 fractions, each of 250 mL, were collected. Each fraction was checked by TLC, as described above, only using CHCl 3 -EtOH (95:5) as the development solvent.
Fractions 11-20, eluted with light petroleum-CHCl 3 (1:1, 2.5 L) gave 2.4 g of a yellow, thin, waxy residue, which was rechromatographed on a column of silica gel [Kieselgel (Fluka), 100-150 μm, water content 10%, 108 g, column size 3.5 x 38 cm], using CHCl 3 as the mobile phase; 32 fractions, each of 25 mL, were collected. On the basis of TLC evidence (as above, but with CHCl 3 as development solvent), fractions 7-11 were combined. Distillation of the yellow, oily residue in a Hickmann flask (75-79 o C, 0.53 kPa) gave 0.77 g of a weakly aromatic oil, which was shown by TLC to be comprised of a single substance (1). (1) Yellow oil.
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